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%HVWLPPXQJGHU6FKOHLHUOHXFKWGLFKWHIU
SHULSKHUH6HKREMHNWH
7DWXOOD&0DDN2:ROI6W6FKLHU]&K)DFKJHELHW/LFKWWHFKQLN
7HFKQLVFKH8QLYHUVLWlW,OPHQDX
3UREOHPVWHOOXQJXQG)RUVFKXQJVIUDJHQ
'LH 6WUDHQVLFKHUKHLWVEHZHUWXQJ ]% (1  YHUZHQGHW GLH SK\VLRORJLVFKH
%OHQGXQJ DOV JUXQGOHJHQGH%HZHUWXQJVJU|H IU 6WUDHQOHXFKWHQ 6LH NDQQ GXUFK HLQH
lTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHEHVFKULHEHQZHUGHQGLHVLFKEHUGLHJHVDPWH1HW]KDXW
OHJWGDVUHWLQDOH/LFKWQLYHDXDQKHEWXQGGDGXUFKGHQ%LOGNRQWUDVWVHQNW
6WDQGGHU:LVVHQVFKDIW7HFKQLN
'LHIRYHDOHlTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHZLUGPLWKLOIHGHU&,(Ä*HQHUDO'LVDELOLW\*ODUH
(TXDWLRQ³EHUHFKQHWGLHVLFKDEHUQXUDXI6HKREMHNWHLQ%OLFNULFKWXQJEH]LHKW3HULSKHUH
6HKREMHNWH ZLH ]% GXQNHO JHNOHLGHWH )XJlQJHU DXI GHP*HKZHJ ZHUGHQ LQ GLHVHV
%HUHFKQXQJVPRGHOOIUIRYHDOH:DKUQHKPXQJQLFKWPLWHLQEH]RJHQ
)RUVFKXQJVK\SRWKHVHQ
x 'LHlTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHXQWHUVFKHLGHWVLFKIUIRYHDOHXQGH[WUDIRYHDOH
:DKUQHKPXQJ ZHQQ GHU :LQNHODEVWDQG ]ZLVFKHQ %OHQGTXHOOH XQG 6HKREMHNW
NRQVWDQWEOHLEW
x 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH HLQHU H[WUDIRYHDOHQ %OHQGTXHOOH YHUWHLOW VLFK
DV\PPHWULVFKEHUGLH1HW]KDXW
x 0LW HLQHU $QSDVVXQJ GHU 'LUHFW &RPSHQVDWLRQ 0HWKRG QDFK 9$1 '(1 %(5* XQG
63(.5(,-6( NDQQ GLH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH HLQHU %OHQGTXHOOH IU
SHULSKHUH6HKREMHNWHHUPLWWHOWZHUGHQ
9HUVXFKVDXIEDX
'LH9HUVXFKHYHUZHQGHQHLQHQDGDSWLHUWHQ$XIEDXGHU'LUHFW&RPSHQVDWLRQ0HWKRG'HU
3UREDQGVLW]WLP=HQWUXPHLQHU8OEULFKW+DOENXJHOXQGVFKDXWDXIHLQHQ)L[DWLRQVSXQNW'LH
+DOENXJHO IOOW GDV *HVLFKWVIHOG PLW HLQHU NRQVWDQWHQ JOHLFKI|UPLJHQ %HOHXFKWXQJ 'DV
7HVWIHOGZLHDXFKGLH%OHQGTXHOOHVLQGPHFKDQLVFKLP.XJHOLQQHUHQEHIHVWLJWXQGN|QQHQ
DQ MHGHEHOLHELJH3RVLWLRQJHVHW]WZHUGHQ%HLGH/('/LFKWTXHOOHQIOLFNHUQLQ*HJHQSKDVH
'LH+HOOLJNHLWGHV7HVWIHOGHVNDQQPLWKLOIHHLQHV3RWHQWLRPHWHUVYRP3UREDQGHQJHVWHXHUW
ZHUGHQ 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH ZLUG GXUFK .RPSHQVDWLRQ GHV IOLFNHUQGHQ
6WUHXOLFKWVLP7HVWIHOGHUUHLFKW'D]XPXVVGLH7HVWIHOGOHXFKWGLFKWHVRHLQJHVWHOOWZHUGHQ
GDVVGLH)OLFNHUZDKUQHKPXQJGDULQYHUVFKZLQGHW'LH$XJHQEHZHJXQJHQGHV3UREDQGHQ
ZHUGHQGXUFK(\H7UDFNLQJNRQWUROOLHUW
(UJHEQLVVHLP9HUJOHLFKPLWELVKHULJHQ(UJHEQLVVHQ
'HU9HUVXFKVDXIEDXZLUGGHU]HLWXPJHVHW]WVRGDVVELVKHUNHLQH(UNHQQWQLVVHJHZRQQHQ
ZHUGHQNRQQWHQ
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'HWHUPLQDWLRQRIYHLOLQJOXPLQDQFHIRU
SHULSKHUDOYLVXDOREMHFWV
7DWXOOD& 0DDN2:ROI6W6FKLHU]&K/LJKWLQJ(QJLQHHULQJ*URXS
5HVHDUFKLVVXH
7KH VWDQGDUG IRU URDG VDIHW\ DVVHVVPHQW HJ (1  XVHV GLVDELOLW\ JODUH DV DQ
LPSRUWDQWHYDOXDWLRQSDUDPHWHUIRUURDGOLJKWLQJOXPLQDLUHV'LVDELOLW\JODUHFDQEHGHVFULEHG
DVDQHTXLYDOHQWYHLOLQJOXPLQDQFHOD\LQJRYHUWKHZKROHUHWLQDZKLFKDGGVWRWKHUHWLQDO
OLJKWOHYHODQGUHGXFHVFRQWUDVWRIWKHUHWLQDOLPDJH
6WDWHRIVFLHQFHWHFKQRORJ\
7KHIRYHDOHTXLYDOHQWYHLOLQJOXPLQDQFHFDQEHFDOFXODWHGZLWKWKH&,(*HQHUDO'LVDELOLW\
*ODUH(TXDWLRQEXWLWUHIHUVRQO\RQWDUJHWVLQWKHOLQHRIVLJKW3HULSKHUDOWDUJHWVHJGDUN
FODGSHGHVWULDQVRQ WKH VLGHZDONDUHQRW WDNHQ LQWR DFFRXQW LQ WKHHTXDWLRQV IRU IRYHDO
YLVLRQ
5HVHDUFKK\SRWKHVLV
x 7KHHTXLYDOHQWYHLOLQJOXPLQDQFHGLIIHUVIRUIRYHDODQGH[WUDIRYHDOYLVLRQLQFDVHRI
FRQVWDQWDQJXODUGLVWDQFHEHWZHHQJODUHVRXUFHDQGWDUJHW
x 7KH HTXLYDOHQW YHLOLQJ OXPLQDQFH RI DQ H[WUDIRYHDO JODUH VRXUFH LV GLVWULEXWHG
DV\PPHWULFDOO\RYHUWKHUHWLQD
x :LWKDQDGDSWDWLRQRIWKHGLUHFWFRPSHQVDWLRQPHWKRGLQWURGXFHGE\9$1'(1%(5*
DQG 63(.5(,-6(WKHHTXLYDOHQWYHLOLQJOXPLQDQFHRIDJODUHVRXUFHLVGHWHUPLQDEOH
IRUSHULSKHUDOWDUJHWV
([SHULPHQWDOVHWXS
7KHH[SHULPHQWVZLOOXVHDQDGDSWHGVHWXSRIWKHGLUHFWFRPSHQVDWLRQPHWKRG 7KHVXEMHFWV
DUHSODFHGLQFHQWHURIDKHPLVSKHUHZLWKWKHLUKHDGIL[HGE\DFKLQUHVWDQGORRNLQJRQD
IL[DWLRQ SRLQW 7KH KHPLVSKHUH UHSUHVHQWV WKH ILHOG RI YLHZ ZLWK D FRQVWDQW XQLIRUP
DGDSWDWLRQEDFNJURXQGOXPLQDQFHVRWKDWWKHVXEMHFWZLOODGDSWWRDGHILQHGVWDWH7ZR/('
OLJKWVRXUFHVZLOOEHSUHVHQWHG%RWKWHVWVSRWDQGJODUHVRXUFHDUHPHFKDQLFDOO\DWWDFKHG
WRWKHKHPLVSKHUHDQGFDQEHVHWDWDQ\SRVLWLRQ7KH\IOLFNHULQJLQFRXQWHUSKDVHDQGDUH
DOLJQHGWRWKHPRQRFXODUH[DPLQHGVXEMHFW7KHWHVWVSRWOXPLQDQFHFDQEHDGMXVWHGE\WKH
VXEMHFW YLD D FRQWURO GLDO 7KH HTXLYDOHQW YHLOLQJ OXPLQDQFH FDQ EH GHWHUPLQHG E\
FRPSHQVDWLQJWKHIOLFNHULQJVWUD\OLJKWRIWKHJODUHVRXUFHZLWKWKHIOLFNHULQJOLJKWLQWKHWHVW
VSRW GXH WR DGMXVWLQJ WKH WHVW VSRW OXPLQDQFH DQG REWDLQLQJ WKH SRLQW RI IOLFNHU
GLVDSSHDUHQFH 0HDQZKLOH VXEMHFW¶V H\H PRYHPHQWV DUH FRQWUROOHG E\ DQ H\H WUDFNLQJ
V\VWHP7KHQRQH[DPLQHGH\HLVFRYHUHGE\DEOLQGIROG
5HVXOWVLQFRPSDULVRQZLWKSUHYLRXVILQGLQJV
7KHLQYHVWLJDWLRQVDUHVWLOOLQSURJUHVVDQGH[SHFWHGILQGLQJVDUHQRW\HWILJXUHGRXW
7HFKQLVFKH8QLYHUVLWlW,OPHQDX
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Zusammenfassung 
'LH %HJXWDFKWXQJ GHU 6WUDHQ XQG )DKU]HXJEHOHXFKWXQJ LQ YHUVFKLHGHQHQ %HOHXFK
WXQJVV]HQDULHQ LVW 7HLO GHU JHQRUPWHQ 6WUDHQVLFKHUKHLWVEHZHUWXQJ 6LH YHUZHQGHW GLH
SK\VLRORJLVFKH%OHQGXQJDOVJUXQGOHJHQGH%HZHUWXQJVJU|HIU/HXFKWHQLP6WUDHQYHU
NHKU'LHVH)RUPGHU%OHQGXQJZLUGPLWKLOIHHLQHVVW|UHQGHQUHWLQDOHQ/LFKWVFKOHLHUVEH
VFKULHEHQ6HLQH$EKlQJLJNHLWYRP(LQIDOOVZLQNHOZXUGHELVMHW]WQXUIUIRYHDOH6HKREMHN
WHHUPLWWHOWXQGLQPDWKHPDWLVFKH$XJHQPRGHOOHEHUIKUW'DEHLEHILQGHQVLFKLPDOOWlJOL
FKHQ6WUDHQYHUNHKUGLHZLFKWLJVWHQ6HKREMHNWH]XPHLVWLQGHU3HULSKHULHGHV6LFKWIHOGHV
'HVZHJHQLVWHV=LHOGHUYRUJHVWHOOWHQ)RUVFKXQJVDUEHLWGLHUHWLQDOH6FKOHLHUOHXFKWGLFKWH
IU6HKREMHNWHLQGHU1HW]KDXWSHULSKHULH]XHUPLWWHOQXQGDXVGHQJHZRQQHQHQ'DWHQHLQ
DQJHSDVVWHV%HUHFKQXQJVPRGHOOIUGLHSK\VLRORJLVFKH%OHQGXQJ]XHQWZLFNHOQ
 (LQIKUXQJ
 9LVXHOOH%OHQGXQJ
'LH%OHQGXQJLVWHLQ=XVWDQGGHUDOVXQDQJHQHKPHPSIXQGHQZLUGRGHUHLQ+HUDEVHW]HQ
GHU6HKIXQNWLRQ ]XU )ROJH KDW YHUXUVDFKW GXUFK HLQH XQJQVWLJH /HXFKWGLFKWHYHUWHLOXQJ
RGHU GXUFK ]X KRKH.RQWUDVWH >@'XUFKGLH YLVXHOOH%HHLQWUlFKWLJXQJ LQIROJHGHU%OHQ
GXQJHQWVWHKWDXFKHLQH6LFKHUKHLWVJHIlKUGXQJGHU9HUNHKUVWHLOQHKPHULP6WUDHQYHUNHKU
>@8P5LVLNHQGXUFKQlFKWOLFKH6WUDHQXQG)DKU]HXJEHOHXFKWXQJDE]XVFKlW]HQZLUG
DQKDQGYHUVFKLHGHQHU*WHPHUNPDOHGLH%HOHXFKWXQJYRQ6WUDHQ:HJHQXQG3OlW]HQ
QDFKGHUHXURSlLVFKHQ1RUPEHZHUWHW>@
$QKDQG LKUHU:LUNXQJDXIGHQ0HQVFKHQ OlVVWVLFKGLH%OHQGXQJ LQ]ZHL)RUPHQXQWHU
VFKHLGHQ'LH SV\FKRORJLVFKH%OHQGXQJ EHVFKUHLEW DOOJHPHLQ HLQH XQDQJHQHKPH:DKU
QHKPXQJGXUFKGLH$QZHVHQKHLWYRQ%OHQGTXHOOHQ'DJHJHQUHGX]LHUWGLHSK\VLRORJLVFKH
%OHQGXQJ DXIJUXQG GHV UHWLQDOHQ 6WUHXOLFKWV ZHOFKHV GXUFK HLQH KHOOH %OHQGTXHOOH HQW
VWHKWGLH6HKOHLVWXQJ>@,KUHIXQNWLRQHOOH:LUNXQJDXIGDV6HKHQPDFKWVLH]XPDXVJH
ZlKOWHQ*WHPHUNPDOGHU6LFKHUKHLWVEHZHUWXQJYRQ6WUDHQGDVLFKGXUFKGLHSK\VLROR
JLVFKH%OHQGXQJGLH(IIHNWHP|JOLFKHU%OHQGTXHOOHQ LP9HUNHKUVUDXPTXDQWLIL]LHUHQ ODV
VHQ
'LH%HKLQGHUXQJGXUFKEOHQGHQGH/LFKWTXHOOHQHQWVWHKWGXUFKGLHRSWLVFKH6WUHXXQJGHV
HLQIDOOHQGHQ/LFKWVDQGHQLPSHUIHNWHQ0HGLHQLPPHQVFKOLFKHQ$XJH'DVIKUW]XHLQHU
ZHLWOlXILJHQ9HUWHLOXQJGHV6WUHXOLFKWHVDXIGHU1HW]KDXW'LH6WlUNHGHVUHVXOWLHUHQGHQ
lTXLYDOHQWHQ/HXFKWGLFKWHVFKOHLHUV LVWGHU0DVWDE IUGLHSK\VLRORJLVFKH%OHQGXQJXQG
ZLUG DOV lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH DXVJHGUFNW 6LH LVW GLH /HXFKWGLFKWH HLQHV
JOHLFKI|UPLJHQ/LFKWIOHFNVZHOFKHUGLH.RQWUDVWVFKZHOOH]XPVHOEHQ$QWHLOZLHGLH%OHQG
TXHOOH YHUlQGHUW >@ 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH NDQQPLWKLOIH SV\FKRSK\VLNDOL
VFKHU.RQ]HSWHTXDQWLIL]LHUWZHUGHQ
%HVWLPPXQJGHU6FKOHLHUOHXFKWGLFKWHIU
SHULSKHUH6HKREMHNWH
7DWXOOD&0DDN2:ROI6W6FKLHU]&K)DFKJHELHW/LFKWWHFKQLN
7HFKQLVFKH8QLYHUVLWlW,OPHQDX
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 &,(Ä*HQHUDO'LVDELOLW\*ODUH(TXDWLRQ´
=XVDPPHQPLWGHUJHPHVVHQHQYHUWLNDOHQ%HOHXFKWXQJVVWlUNHGHU%OHQGTXHOOHDPXQWHU
VXFKWHQ $XJH NDQQ HLQH IRYHDOH 6WUHXOLFKWIXQNWLRQ DQJHJHEHQ ZHUGHQ GLH GDV UHWLQDOH
6WUHXOLFKW DP3XQNW GHV VFKlUIVWHQ6HKHQV EHVFKUHLEW *UXQGODJH GDIU LVW GLH YRQ GHU
&,(YRUJHVWHOOWHÄ*HQHUDO'LVDELOLW\*ODUH(TXDWLRQ³>@ HLQPDWKHPDWLVFKHV6WUHXOLFKWPR
GHOOZHOFKHVDXVGHQ3UREDQGHQGDWHQPHKUHUHU6WUHXOLFKWVWXGLHQHUVWHOOWZXUGH
,QGLH%HUHFKQXQJGHU6WUHXOLFKWIXQNWLRQ IOLHHQYHUVFKLHGHQH)DNWRUHQHLQGLHDXIDQD
WRPLVFKHQ XQG SK\VLRORJLVFKHQ (LJHQVFKDIWHQ GHU LQWUDRNXODUHQ6WUHXOLFKWTXHOOHQ +RUQ
KDXW/LQVH7UDQVOX]HQ]GHU$XJHQZDQG5HIOH[LRQDQGHU1HW]KDXW>@EDVLHUHQ:LFK
WLJVWHU)DNWRU LVW GHU:LQNHODEVWDQG ]ZLVFKHQ%OHQGTXHOOH XQG6HKREMHNW -HQlKHU GDV
2EMHNW DQ GHU EOHQGHQGHQ /LFKWTXHOOH OLHJW GHVWR VWlUNHU LVW GHU /LFKWVFKOHLHU GHU VLFK
EHUGLHUHWLQDOH3URMHNWLRQGHV2EMHNWHVOHJW$XHUGHPHUK|KWVLFKEHLZDFKVHQGHU([
]HQWUL]LWlWGHU%OHQGTXHOOHGHU(LQIOXVVGHU$XJHQZDQGWUDQVOX]HQ]'LH$OWHUXQJGHU$X
JHQOLQVHIKUW]XLKUHU9HUJLOEXQJXQGSDWKRORJLVFK]XU%LOGXQJHLQHV.DWDUDNWV(LQIDOOHQ
GHV/LFKWZLUG IROJOLFKPLWGHP$OWHUVWlUNHUJHVWUHXW'LH3LJPHQWLHUXQJGHU$XJHQZDQG
XQGGHV)XQGXVEHHLQIOXVVHQHEHQIDOOVPDJHEOLFKGLH/LFKWVWUHXXQJ
 3UREOHPDWLN
'LH&,( Ä*HQHUDO'LVDELOLW\*ODUH(TXDWLRQ³EDVLHUW OHGLJOLFKDXI IRYHDOHQ0HVVHUJHEQLV
VHQ2E XQGZLH VLFK GLH 9HUWHLOXQJ GHV 6WUHXOLFKWV LQ 5LFKWXQJ GHU1HW]KDXWSHULSKHULH
YHUlQGHUWLVWXQEHNDQQW'LHHLQ]LJEHNDQQWHQ8QWHUVXFKXQJHQ]XPH[WUDIRYHDOHQ6WUHX
OLFKWVWDPPHQYRQ67,/(6 XQG &5$:)25'DXVGHP-DKUH >@6LH]HLJHQGDVVGLH
EHNDQQWHQ 0RGHOOIXQNWLRQHQ GDV 6WUHXOLFKW LQ GHU 1HW]KDXWSHULSKHULH XQ]XUHLFKHQG EH
VFKUHLEHQXQGGDPLWNHLQHDXVUHLFKHQGH9RUKHUVDJHIUSHULSKHUH6HKDXIJDEHQOLHIHUQ>
@-HGRFKEHILQGHQVLFKEHLPJU|WHQ7HLOGHU*HIDKUHQVLWXDWLRQHQ LP6WUDHQYHUNHKU
GLHZLFKWLJHQ6HKREMHNWH DOVR ]% GXQNHO JHNOHLGHWH )XJlQJHU LQ GHU3HULSKHULH GHV
6LFKWIHOGHVGHP6WUDHQUDQGDXIGHP*HKZHJ6LHOLHJHQQLFKWLQGHU%OLFNULFKWXQJGHV
)DKUHUVXQGVRPLWDXHUKDOEGHU]HQWUDOHQ:DKUQHKPXQJ7URW]GHPZHUGHQ]XU6LFKHU
KHLWVEHZHUWXQJ DXVVFKOLHOLFK PDWKHPDWLVFKH 0RGHOOH IU GLH IRYHDOH %HWUDFKWXQJ YHU
ZHQGHW>@8PLKUH9DOLGLWlW]XEHUSUIHQPVVHQlKQOLFK]XGHQEHUHLWVHUIROJWHQ6WX
GLHQ8QWHUVXFKXQJHQPLWHLQHUDXIGDVSHULSKHUH0HVV]LHODQJHSDVVWHQ0HWKRGHGXUFK
JHIKUWZHUGHQ
 )RUVFKXQJVK\SRWKHVHQ
x 'LHlTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHXQWHUVFKHLGHWVLFKIUIRYHDOHXQGH[WUDIRYHDOH
:DKUQHKPXQJZHQQGHU:LQNHODEVWDQG]ZLVFKHQ%OHQGTXHOOHXQG6HKREMHNWNRQ
VWDQWEOHLEW
x 'LH lTXLYDOHQWH 6FKOHLHUOHXFKWGLFKWH HLQHU H[WUDIRYHDOHQ %OHQGTXHOOH YHUWHLOW VLFK
DV\PPHWULVFKEHUGLH1HW]KDXW
x 0LW HLQHU $QSDVVXQJ GHU 'LUHFW &RPSHQVDWLRQ 0HWKRG QDFK 9$1 '(1 %(5* XQG
63(.5(,-6(>@NDQQGLHlTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHHLQHU%OHQGTXHOOHIUSH
ULSKHUH6HKREMHNWHHUPLWWHOWZHUGHQ
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 0HWKRGH
 'LUHFW&RPSHQVDWLRQ0HWKRG
'LH ELVKHULJHQ (UNHQQWQLVVH ]XU UHWLQDOHQ 6WUHXOLFKWYHUWHLOXQJ EHL IRYHDOHQ 6HKREMHNWHQ
ZXUGHQKDXSWVlFKOLFKYRQGHUQLHGHUOlQGLVFKHQ)RUVFKXQJVJUXSSHXP7KRPDV 9$1'(1
%(5*JHZRQQHQ6LHQXW]WHQDEGLHYRQLKQHQHQWZLFNHOWH'LUHFW&RPSHQVDWLRQ0H
WKRGXPGLHSK\VLRORJLVFKH%OHQGXQJDQKDQGGHVLQWUDRNXODUHQ6WUHXOLFKWV]XHUIRUVFKHQ
'LHVH0HWKRGH VFKlW]W GLUHNW GLH 0HQJH GHV 6WUHXOLFKWV IU XQWHUVFKLHGOLFKH:LQNHODE
VWlQGHGHU%OHQGTXHOOH]XP6HKREMHNW>@
%HLGHU'LUHFW&RPSHQVDWLRQ0HWKRGEHREDFKWHWGHU3UREDQGPRQRNXODUHLQHQ%LOGVFKLUP
VLHKH$EEDXIGHPPLWWLJHLQNUHLVUXQGHVGXQNOHV7HVWIHOGPLW5DGLXVSODW]LHUWLVW
'DV 7HVWIHOGZLUG YRQ HLQHP VFKPDOHQ ULQJI|UPLJHQ )HOGPLW HLQHU ]HLWOLFK NRQVWDQWHQ
KRPRJHQYHUWHLOWHQKRKHQ/HXFKWGLFKWHXPVFKORVVHQGHPVRJHQDQQWHQ6HSDUDWLRQVULQJ
$XI GHU XPJHEHQGHQ %LOGVFKLUPIOlFKH ZHUGHQ YLHU ULQJI|UPLJH %OHQGTXHOOHQ PLW XQWHU
VFKLHGOLFKHQHIIHNWLYHQ5DGLHQ NRQ]HQWULVFKXPGDV7HVWIHOGSURML]LHUW   
'LHHLQ]HOQHQ%OHQGTXHOOHQIOLFNHUQPLW+] GHU)UHTXHQ]PD[LPDOHU)OLFNHUHPS
ILQGOLFKNHLWEHLPPHQVFKOLFKHQ6HKHQ>@
 FGPð
%OHQGTXHOOH
 FGPð
$EE5lXPOLFKH.RQILJXUDWLRQGHV%LOGVFKLUPHVEHLGHU'LUHFW&RPSHQVDWLRQ0HWKRG YRQYDQGHQ%HUJ
>YHUlQGHUWQDFK@=HQWUDOVLW]WGDVGXQNOH7HVWIHOGZHOFKHVHLQDQSDVVEDUHV.RPSHQVDWLRQVOLFKW
SUlVHQWLHUW(VZLUGXPJHEHQYRQHLQHPVFKPDOHQKHOOHQ6HSDUDWLRQVULQJ'LH UHVWOLFKHSHULSKHUH
%LOGVFKLUPXPJHEXQJ EHVLW]W QXU HLQH JHULQJH /HXFKWGLFKWH (V ZLUG EHLVSLHOKDIW HLQH GHU
%OHQGTXHOOHQPLWHLQHUPLWWOHUHQ'LVWDQ]]XP=HQWUXPYRQJH]HLJW
*LEW GDV7HVWIHOG VHOEVW NHLQ /LFKW DE QLPPW GHU3UREDQG LQ GLHVHPHLQ )OLFNHUQZDKU
ZHOFKHV GXUFK GLH LQWUDRNXODUH /LFKWVWUHXXQJ GHV HLQIDOOHQGHQ %OHQGTXHOOHQOLFKWHV HQW
VWHKW'LHVH)OLFNHUZDKUQHKPXQJNDQQGXUFK$QSDVVXQJGHU/HXFKWGLFKWHGHUH[DNWJH
JHQSKDVLJ IOLFNHUQGHQ 7HVWIHOGOLFKWTXHOOH UHGX]LHUW E]Z DXVJHO|VFKW ZHUGHQ 'DV QHQQW
PDQ.RPSHQVDWLRQGHV6WUHXOLFKWV'LH7HVWIHOGOHXFKWGLFKWHDP3XQNWGHU.RPSHQVDWLRQ
HQWVSULFKWGLUHNW GHP$QWHLOGHV6WUHXOLFKWVZHOFKHVDXIGLH IRYHDOH1HW]KDXWHEHQH IlOOW
>@
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 $QIRUGHUXQJHQDQGHQ9HUVXFKVDXIEDX
$XIJUXQGGHUJHZlKOWHQ0HWKRGLNXQGGHP=LHOGHU0HVVXQJHQPVVHQEHVWLPPWH$QIRU
GHUXQJHQDQGLH*HVWDOWXQJGHV9HUVXFKVDXIEDXV JHVWHOOWZHUGHQ=XPHLQHQZLUGHLQH
IOLFNHUQGH%OHQGTXHOOHEHQ|WLJW'LH)UHTXHQ]GHV)OLFNHUVPXVVVRJHZlKOWZHUGHQGDVV
GDV)OLFNHUQYRP3UREDQGHQVHKUJXWZDKUJHQRPPHQZHUGHQNDQQ'DV7HVWIHOGPXVV
H[DNW JHJHQSKDVLJ ]XU %OHQGTXHOOH IOLFNHUQ GDPLW GLH )OLFNHUZDKUQHKPXQJ DXVJHO|VFKW
ZHUGHQNDQQ$XHUGHPPXVVGLH/HXFKWGLFKWHGHV7HVWIHOGHVYRP3UREDQGHQJHVWHXHUW
ZHUGHQN|QQHQ
%HLGHUXUVSUQJOLFKHQ'LUHFW&RPSHQVDWLRQ0HWKRGOLHJWGDV7HVWIHOGPLWWLJDXIGHP%LOG
VFKLUPXQGVROOYRP3UREDQGHQIL[LHUWZHUGHQ'XUFKGLHVH$QRUGQXQJNDQQGLHlTXLYD
OHQWH6FKOHLHUOHXFKWGLFKWHQXU IUGLH)RYHDEHVWLPPWZHUGHQ%HLHLQHU$EZDQGOXQJ IU
H[WUDIRYHDOH6HKREMHNWHPVVHQ%OHQGTXHOOHZLHDXFK7HVWIHOGLPJHVDPWHQ*HVLFKWVIHOG
SRVLWLRQLHUEDU JHVWDOWHW ZHUGHQ XP8QWHUVXFKXQJHQ LQ GHU 1HW]KDXWSHULSKHULH GXUFK]X
IKUHQ=XVlW]OLFKPXVVIUGHQ3UREDQGHQHLQ]HQWUDOHU)L[DWLRQVSXQNWLQVWDOOLHUWZHUGHQ
'DV(LQKDOWHQGHU)L[DWLRQVROOWH]XU)HKOHUPLQLPLHUXQJGXUFKHLQH(\H7UDFNLQJ.DPHUD
NRQWUROOLHUWZHUGHQ
 9HUVXFKVDXIEDX
+DOENXJHO
.RSINLQQVWW]H
3UREDQG
7HVWIHOG
E)L[DWLRQ%LOGVFKLUP
+LQWHUJUXQGEHOHXFKWXQJ
%OHQGTXHOOH
)L[DWLRQ
(\H7UDFNLQJ.DPHUD
&
RP
SX
WH
U
&
RP
SX
WH
U
3RWHQWLRPHWHU
D
$EE 9HUVXFKVDXIEDXPLWHLQHU8OEULFKW+DOENXJHO
D)URQWDQVLFKWRKQH3UREDQGHQVLW]SODW]
E'UDXIVLFKWPLW3UREDQGHQVLW]SODW]
)U GLH ([SHULPHQWHZLUG HLQ DGDSWLHUWHU
$XIEDX QDFK GHU 'LUHFW &RPSHQVDWLRQ
0HWKRG YHUZHQGHW 'LH 9HUOHJXQJ GHV
7HVWIHOGHV LQ GLH 6LFKWIHOGSHULSKHULH VR
ZLHGLH5HDOLVLHUXQJHLQHUEHOLHELJSRVLWL
RQLHUEDUHQ%OHQGTXHOOHEULQJWHLQLJH+HU
DXVIRUGHUXQJHQ EHL GHU *HVWDOWXQJ GHV
$XIEDXV PLW VLFK 'LH .RQVWUXNWLRQ XQG
8PVHW]XQJHUIROJWLP5DKPHQHLQHU0DV
WHUDUEHLW
'LH *UXQGODJH GHV JHVDPWHQ $XIEDXV
ELOGHWHLQH8OEULFKW+DOENXJHOVLHKH$EE
 PLW HLQHP 5DGLXV YRQ  P 'HU
3UREDQG VLW]W ]HQWUDO YRU GHU +DOENXJHO
XQGVFKDXWIL[LHUWYRQHLQHU.RSINLQQVWW
]H DXI HLQH $XVODVVXQJ DQ GHU KLQWHUHQ
.XJHOKOOH +LQWHU GHU $XVODVVXQJ EHILQ
GHWVLFKHLQ%LOGVFKLUPDXIGHPVLFKHLQ
]HLWOLFK XQG |UWOLFK YDULDEOHU )L[DWLRQV
SXQNW DEJHELOGHW ZLUG 'LH $XJHQEHZH
JXQJHQ GHV 3UREDQGHQ ZHUGHQ GXUFK
HLQH LP +DOENXJHOLQQHUHQ DQJHEUDFKWHQ
(\H7UDFNLQJ.DPHUDNRQWUROOLHUW
'DV ,QQHUH GHU +DOENXJHO IOOW GDV *HVLFKWVIHOG GHV 3UREDQGHQ PLW HLQHU NRQVWDQWHQ
JOHLFKI|UPLJHQ %HOHXFKWXQJ VRGDVV GLHVHU DXI HLQHQ GHILQLHUWHQ =XVWDQG DGDSWLHUW 'LH
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%HOHXFKWXQJGHV.XJHOLQQHUHQJHVFKLHKWGXUFKHLQH/HXFKWHZHOFKHREHUKDOEXQGOHLFKW
KLQWHUGHP3UREDQGHQDQJHEUDFKWLVW
(VZHUGHQGHP3UREDQGHQ]ZHL/('/LFKWTXHOOHQSUlVHQWLHUW'DV7HVWIHOGZLHDXFKGLH
%OHQGTXHOOHVLQGPHFKDQLVFKDXI7UlJHUQDP.XJHOLQQHUHQEHIHVWLJWXQGN|QQHQDQEHOLH
ELJH3RVLWLRQHQ LP*HVLFKWVIHOGJHVHW]WZHUGHQ%HLGH/LFKWTXHOOHQ IOLFNHUQH[DNW LQ*H
JHQSKDVH XQG VLQG DXI GHQ 3UREDQGHQ DXVJHULFKWHW 'LH /HXFKWGLFKWH GHV 7HVWIHOGHV
NDQQPLWKLOIHHLQHV3RWHQWLRPHWHUVYRP3UREDQGHQVHOEVWJHVWHXHUWZHUGHQ'LH/HXFKW
GLFKWHGHU%OHQGTXHOOHZLUGYRQ9HUVXFKVOHLWHUJHVWHXHUW
'HU)L[DWLRQVELOGVFKLUPGLH(\H7UDFNLQJ.DPHUDGLHEHLGHQ/LFKWTXHOOHQVRZLHGDV3R
WHQWLRPHWHUZHUGHQYRQHLQHP&RPSXWHUJHVWHXHUW'DVQLFKWXQWHUVXFKWH$XJHZLUGZlK
UHQGGHU0HVVXQJHQPLWKLOIHHLQHU$XJHQNODSSHDEJHGHFNW
 'DWHQJHZLQQXQJ
:lKUHQG GHV 9HUVXFKHV ZHUGHQ GHP 3UREDQGHQ YHUVFKLHGHQH 6LFKWIHOGV]HQDULHQ JH
]HLJW 'DV EHGHXWHW GDVV IU XQWHUVFKLHGOLFKH 3RVLWLRQVNRPELQDWLRQHQ YRQ %OHQGTXHOOH
XQG7HVWIHOGGLHMHZHLOLJHlTXLYDOHQWH6FKOHLHUOHXFKWGLFKWHHUPLWWHOWZLUG'LH=XVDPPHQ
IKUXQJGHUHUKREHQHQ'DWHQHUP|JOLFKWHVHLQH$XVVDJHEHUGHQ9HUODXIGHUUHWLQDOHQ
6WUHXOLFKWYHUWHLOXQJ]XWUHIIHQ
'LH(UPLWWOXQJGHUlTXLYDOHQWHQ6FKOHLHUOHXFKWGLFKWHHUIROJWEHUSV\FKRSK\VLNDOLVFKH0H
WKRGHQ'HU.RPSHQVDWLRQVSXQNWGDV$XVO|VFKHQGHU)OLFNHUZDKUQHKPXQJ LP7HVWIHOG
LVWHLQH:DKUQHKPXQJVVFKZHOOH $EVROXWVFKZHOOH'HVZHJHQHLJQHQVLFK6FKZHOOHQEH
VWLPPXQJVYHUIDKUHQDPEHVWHQ]XU'DWHQJHZLQQXQJZlKUHQGGHU9HUVXFKVGXUFKIKUXQJ
'LH%HVWLPPXQJGHUlTXLYDOHQWHQ6FKOHLHUOHXFKWGLFKWHVROOPLWKLOIHGHU*UHQ]PHWKRGH LP
DXIVWHLJHQGHQXQGDEVWHLJHQGHQ9HUIDKUHQHUIROJHQ,PDXIVWHLJHQGHQ9HUIDKUHQZLUGGLH
7HVWIHOGOHXFKWGLFKWH YRP1XOOSXQNW ELV ]XU)OLFNHUDXVO|VFKXQJJHVWHLJHUW ,P*HJHQVDW]
GD]XZLUGLPDEVWHLJHQGHQ9HUIDKUHQGLH]XVWDUNH7HVWIHOGOHXFKWGLFKWHELV]XP.RPSHQ
VDWLRQVSXQNW JHVHQNW ,Q MHZHLOV GUHL DXI XQG DEVWHLJHQGHQ 'XUFKOlXIHQ ZHUGHQ VHFKV
hEHUJDQJVSXQNWHHUPLWWHOW ,KUH0LWWHOXQJHUJLEWGLHJHVXFKWHlTXLYDOHQWH6FKOHLHUOHXFKW
GLFKWHGHV9HUVXFKHV
 $XVEOLFN
1DFK GHU 8PVHW]XQJ GHV 9HUVXFKVDXIEDXV ZHUGHQ 3LORWVWXGLHQ GLH $QZHQGEDUNHLW GHU
DEJHZDQGHOWHQ0HWKRGH]HLJHQ6LQGGLHVHSRVLWLYDEJHVFKORVVHQZHUGHQ4XHUVFKQLWWV
VWXGLHQ IUYHUVFKLHGHQH7HVWSDUDGLJPHQ3RVLWLRQYRQ%OHQGTXHOOHXQG7HVWIHOG LP*H
VLFKWVIHOG XQG XQWHUVFKLHGOLFKHQ 3UREDQGHQHLJHQVFKDIWHQ $OWHU $XJHQIDUEH .DWDUDNW
GXUFKJHIKUW'DQDFKHUIROJWHLQH$QDO\VHGHUJHZRQQHQHQ'DWHQXPDXVLKQHQHLQHDE
JHZDQGHOWH&,(Ä*HQHUDO'LVDELOLW\*ODUH(TXDWLRQ³]XHQWZLFNHOQ'DGXUFKHQWVWHKWGDV
DQJHSDVVWHPDWKHPDWLVFKH0RGHOOGHUSK\VLRORJLVFKHQ%OHQGXQJXQWHUSHULSKHUHU:DKU
QHKPXQJGDV+DXSW]LHOGLHVHU)RUVFKXQJ
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